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Head, Physics Branch
Physical Sciences Division
Office of Naval Research
Washington, D, C.

Attention: Director, ARPA

Reference: Contract#Nonr 1147(13)
Semi-Annual Report for the Period
1 July 1965 through 31 December 1965.

Gentlemen:

Work on the contract was continued by Mr. Lorne Avery under the direction
of Dr. Billings.

During the report period we concluded the light-cuive :<tudy mentioned in
Semi-annual report #2, and concluded that it was the bright portion of the
Ho emissi rear the core of flares, rather than the extended filaments of
flare r -~ . that have curves corresponding to the x-ray emission. Photo-
metric ns make this conclusion quite indecisive, however.

Next we turned our attention to the phenomenon of the long-period tendency
of the same solar longitude to be the source of activity. This phenocmenon has
been studied rather extensively by Guss, C. Warwick, and Trotter and Billings.
We looked into coronal data at high latitudes preceeding the past sunspot
cycle to see if this longitude preference could be detected in the coronal
emission that has be ‘u shown by Bell and Waldmeier to preceed the outbread of
actual sunspot activi.y by several years. We found some evidence for a pre-
ference for the longitudes that were to become active later, but mothing con-
clusive.

Avery is now turning his attention to the choice of a thesis topic that
will have bearing on flave prediction and give promise of leading to some def-
inite conclusion concerning fli~ves. He is considering one of two general fields--
the study of flare radiation phenomena, using a Monte Carlo method suggested
by Dr. House of the High Altitude Observatory, or the study of the growth of
sunspots, using some new hydromagnetic concepts developed by Dr. M. Altschuler,
also of the High Altitude Observatory. Both methods seem to offer comsiderable
promise. If Avery chooses the radiation problem, Billings will proba ly con-
tinue to work with Altschuler on the prediction of the growth or decay of sun-
spots. Since flares seem to be almost inevitable when a condition of large
gradient in the sunspot magnetic fields normal to the solar survac exists, the
prediction of the course of growth of spots in a group could lead rather di-
rectly to effective flare prediction.

Respectfully submitted,

‘f &W,U(E.BAL&_”?’ P
Donald E. Billings

Project Director
DEB: ke
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